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ACRONYM LIST 

2,4-D  2,4-dichlorophenoxyacetic acid 

2,4,5-T  2,4,5-trichlorophenoxyacetic acid 

AOC  area of contamination 

bgs  below ground surface 

CCI  CH2M Hill Constructors, Inc. 

CLEAN  Comprehensive Long-Term Environmental Action Navy 

CTO  Contract Task Order 

DEQ  Department of Environmental Quality 

DI  deionized 

DPT  direct push technology 

EISOPQAM  Environmental Investigation Standard Operating Procedures and Quality 

Assurance Manual 

FOL  field operations leader 

FFS  Focused Feasibility Study 

HASP  Health and Safety Plan 

HO  herbicide orange 

IDW  investigaton-derived waste 

µg/kg  microgam(s) per kilogram 

MCL  maximum contaminant level 

MDEQ  Mississippi Department of Environmental Quality 

MS/MSD  matrix spike/matrix spike duplicate 

NCBC  Naval Construction Battalion Center 

NTU   nephelometric turbidity units 

ng/kg  nanograms per kilogram 

pg/L  picogram per liter 

PRG  preliminary remediation goal 

PVC  polyvinyl chloride 

QA/QC  quality assurance/quality control 

QAPP  Quality Assurance Project Plan 

RA  Remedial Action 

RGO  Remedial Goal Option 

SUs  standard units 

TCDD   2,3,7,8-tetrachlorodibenzo-p-dioxin 

TEQ  toxicity equivalents (of TCDD) 

TRG  target remediation goal (MDEQ’s) 
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TtNUS  Tetra Tech NUS, Inc. 

UCL  upper confidence limit 

USEPA  United States Environmental Protection Agency  

VSAP  Verification Sampling and Analysis Plan 

yd3  cubic yards 
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1.0  INTRODUCTION 

1.1 SCOPE AND PURPOSE 

This Verification Sampling and Analysis Plan (VSAP) was prepared under Contract Task Order (CTO) 

0272 under Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62467 

94-D-0888.  Under this CTO, Tetra Tech NUS, Inc. (TtNUS) is performing engineering and design 

services for the remedial action (RA) at Site 8 - Herbicide Orange Storage Area (Site 8) and contiguous 

on-base drainage channels at the Naval Construction Battalion Center (NCBC or “base”) and at the 

associated off-base Area of Contamination (AOC) in Gulfport, Mississippi.   

 

During the upcoming RA, dioxin-contaminated media from areas impacted by the past storage of 

herbicide orange (HO) at Site 8 will be excavated, blended, stabilized, and consolidated/landfilled at Site 

8.  A protective cap will be placed over the stabilized material.  The overall purpose of verification 

sampling activities is to confirm that remedial objectives for the RA are sufficiently achieved.  This VSAP: 

 

• Presents the plan to confirm that dioxin-contaminated sediments excavated from the on-base 

drainage channels within and contiguous to Site 8 and from the off-base AOC located north of the 

base are successfully removed to levels less than the dioxin preliminary remediation goal (PRG) of 

38.2 nanograms per kilograms (ng/kg). 

 

• Presents the plan to verify that on-base and off-base groundwater does not contain dioxin 

concentrations greater than the PRG of 30 pg/L. 

 

• Outlines the plan to verify that the subgrade of the materials handling pad (if used) does not contain 

dioxin concentrations greater than 38.2 ng/kg. 

 

• Presents quality assurance/quality control (QA/QC) procedures for field activities. 

 

1.2 VSAP ORGANIZATION 

The following highlights the information contained in each section of this VSAP: 

 

• Section 1.0 – Outlines the scope and purpose of the VSAP. 

• Section 2.0 – Provides site background and history. 

• Section 3.0 – Outlines the remedial objectives for verification sampling and the sampling approach for 

achieving the remedial objectives. 

060304/P 1-1 CTO 0272 
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• Section 4.0 – Details the field procedures to be followed during VSAP activities. 

• Section 5.0 – Outlines the analytical program for VSAP activities. 

• Section 6.0 – Outlines the data management plan for VSAP activities. 

• Appendix A – Provides supporting information for the sampling approach and activities. 

• Appendix B – Presents the Health and Safety Plan (HASP) for use during field activities. 

• Appendix C – Outlines the Quality Assurance Project Plan (QAPP). 
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2.0  SITE BACKGROUND AND HISTORY 

NCBC Gulfport is located in the southeastern corner of Mississippi, approximately 2 miles north of the 

Gulf of Mexico.  The base is located in the western part of the city of Gulfport in Harrison County.  Figure 

2-1 shows the location of the base in relation to the City of Gulfport and the Gulf of Mexico.  The off-base 

AOC is located north of NCBC, across 28th Street near Outfall 3.  The base occupies 1,100 acres with an 

average elevation of approximately 30 feet above sea level.  An installation map of NCBC Gulfport is 

provided as Figure 2-2. 

 

From 1968 through 1977, approximately 31 acres of the base, now known as Site 8, were used for the 

storage and handling of approximately 850,000 gallons of HO in 55-gallon drums.  HO is a herbicide 

formulation used during the Vietnam War to defoliate trees and shrubbery.  It is an equal mixture of two 

agricultural herbicides [2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-trichlorophenoxyacetic acid 

(2,4,5-T)] in diesel fuel or jet fuel.  HO is also known as "Agent Orange," a code name for the orange 

band that was used to mark the drums used to store the herbicide mixture.  Spills and leaks of HO 

occurred within Site 8, contaminating the surface soil and sediment with 2,4,5-T and 2,4-D and byproduct 

contaminants (dioxins and furans), primarily 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD).  Concentrations 

of 2,4,5-T and 2,4-D have degraded over time; however, dioxin and furan concentrations have remained 

at unacceptable levels.  Throughout this report, TCDD and its chemically related dioxin and furan 

congeners will be collectively referred to as “dioxins.” 

 

As shown on Figure 2-2, Site 8 was divided into three areas (Areas A, B, and C), based on the level of 

storage and handling of HO.  Site 8, Areas B and C (hereinafter Sites 8B and 8C) were periodically used 

as overflow storage areas while Site 8, Area A (hereinafter Site 8A) was continually in use.  Between 

1985 and 1987, the soil at Site 8 was remediated to the then current United States Environmental 

Protection Agency (USEPA) criterion of 1.0 microgram per kilogram (µg/kg).  The excavated soil was 

incinerated and the ash was placed on Site 8A; however, the investigation and remediation did not 

include the drainage systems carrying surface water and sediment from the site into lower reaches of the 

local drainage basins (Figures 2-3 and 2-4).  Due to dioxin’s high affinity for soil, dioxin migration has 

primarily occurred through repeated erosion, transportation, and depositional cycles within the on-base 

drainage channel system and to the off-base AOC.  These actions resulted in the contamination of nearly 

5 miles of on-base drainage channels and associated off-base swampland drainage channels.   

 

The Navy has begun to excavate portions of the on-base and off-base drainage channels affected by HO 

storage at the NCBC.  In November and December 2001, approximately 1,000 cubic yards (yd3) of dioxin-

contaminated sediment were excavated from the H.A. Edwards (Edwards) property located north of the 

NCBC as shown in Figure 2-4 (TtNUS, 2002).  Additionally, in August 2002, the Navy performed a 
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sediment removal action within the drainage channels of Sites 8B and 8C.  Approximately 2,600 yd3 of 

sediment were excavated in the areas shown on Figure 2-3 (CCI, 2003).  Verification sampling has been 

performed for these areas; consequently, these areas will not be covered under this VSAP.   
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3.0  VSAP RATIONALE/DATA QUALITY OBJECTIVES 

3.1 REMEDIAL OBJECTIVES 

Remedial objectives are established for the following media.  PRGs discussed in the following text were 

established in the Focused Feasibility Study (FFS) for Site 8 (TtNUS, 2003a). 

 

• Off-base AOC sediments - During the RA, the Navy will remove approximately 27,700 yd3 of dioxin-

contaminated sediment located on off-base property owned by Mr. G.D. Arndt (the Arndt property) 

and Mr. P.W. Bennett (the Bennett property) as shown in Figure 2-4.  Upon completion of excavation 

activities, verification sampling and analysis will be performed to confirm that remaining dioxin 

concentrations in the off-base AOC sediment are less than the PRG of 38.2 ng/kg established for the 

Arndt and Bennett properties.  This PRG may be lowered based on the outcome of future ecological 

studies that may be conducted within the off-base AOC.   

 

• On-base drainage channel sediments - During the RA, the Navy will remove approximately 

17,600 yd3 of sediment contained within the on-base drainage channels shown on Figure 2-3.  Upon 

completion of excavation activities, verification sampling and analysis will be performed to confirm 

that remaining dioxin concentrations are less than the PRG of 38.2 ng/kg established for the on-base 

drainage channels. 

 

• Site 8 groundwater - After stabilization and capping activities are completed, groundwater will be 

sampled from permanent monitoring wells surrounding the landfilled material at Site 8A to verify that 

dioxin concentrations in off-base AOC groundwater are less than the PRG of 30 pg/L. 

 

• Off-base AOC groundwater After excavation activities in the off-base AOC are completed, 

temporary monitoring wells will be installed and sampled to verify that dioxin concentrations in off-

base AOC groundwater are less than the PRG of 30 pg/L. 

 

• Materials handling pad subgrade (Site 8B soil) - During the RA, a bermed and lined materials 

handling pad may be constructed at Site 8B.  If constructed, the pad would be removed upon 

completion of stabilization/capping activities, and the remaining soils (the pad’s subgrade) would be 

sampled to verify that dioxin concentrations are less than the PRG of 38.2 ng/kg. 

 

060304/P 3-1 CTO 0272 
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3.2 SAMPLING APPROACH/DATA QUALITY OBJECTIVES 

Section 3.2 outlines the approach to be used to verify that remedial actions have achieved the objectives 

discussed in Section 3.1.  Section 4.0 provides a detailed description of the field activities to be performed 

to implement the sampling approach. 

 

3.2.1 Off-base AOC Sediments 

Per MDEQ recommendations, the sampling approach for the off-base AOC is based on Michigan 

Department of Environmental Quality (DEQ) guidance (Michigan DEQ, 1994) entitled Guidance 

Document: Verification of Soil Remediation, which is included as Appendix A.  During the first phase of 

excavation activities, approximately 18 inches of sediment will be removed along the existing delineated 

extent of contamination within the off-base AOC.  Upon completion of this initial excavation phase, the 

excavation limits will be surveyed by a State of Mississippi licensed surveyor, and a sampling grid will be 

established across the excavated area using a 30-foot grid interval (see Appendix A).   

 

After the sampling grid has been established, a random number generator will be used to choose 

25 percent of the grid nodes for sampling.  To ensure that the sampling points are spatially distributed 

throughout the excavation area, one of every four grid nodes will be randomly selected for sampling (i.e., 

if the grid nodes were sequentially numbered, one sample would be randomly selected from grid nodes 1 

through 4, one randomly selected from grid nodes 5 through 8, etc.).  Sample locations will be determined 

after the first phase of excavation activities so as not to bias the excavation.  Based on the existing 

delineated extent, it is estimated that 150 sediment locations will be sampled within the off-base AOC.  

This estimate will be confirmed once the sampling grid has been established for the off-base AOC.  One 

sediment sample will also be collected for dioxin analysis on the eastern side of the SRT that is on the 

border of the Edwards and Arndt property.  This sample will be collected to verify that dioxins have not 

migrated onto the Edwards property since the completion of the 2001 sediment removal. 

 

As established in the FFS for Site 8 (TtNUS, 2003a), the PRG for off-base AOC sediment is the MDEQ 

Tier 1 soil/sediment target remediation goal (TRG) concentration of 38.2 ng/kg for restricted 

(industrial/occupational) use.  To achieve the remedial objective for off-base AOC sediments, the 

95 percent upper confidence limit (UCL) of the mean TEQ concentration of the sample results must be 

equal to or less than 38.2 ng/kg.  Statistical analysis of data will be performed in accordance with the 

Michigan DEQ guidance (see Appendix A).  

 

If the 95 percent UCL of the mean TEQ concentration is greater than the PRG (38.2 ng/kg), “hot spot” 

excavations will be performed until the PRG is achieved.  As discussed during the January 13 and 14 

meeting of the NCBC Tier I Partnering Team, a 30-foot radius and/or topographic indicators will be used 
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to establish the “hot spot” removal area.  From these “hot-spot” areas, a minimum of 6 inches of sediment 

will be excavated.  Afterwards, field personnel will collect three samples from each “hot spot” area for 

dioxin analysis.  The average result of the new samples collected within a “hot spot” will replace the 

original result in the UCL calculation.  “Hot spot” excavations will continue until the 95 percent UCL 

concentration is less than 38.2 ng/kg.  Also, dioxin point concentrations greater than 100 ng/kg will not be 

allowed to remain in the sediment. 

 

3.2.2 On-base Drainage Channel Sediments 

The sampling approach for the on-base drainage channels contiguous to Site 8 is also based on Michigan 

DEQ guidance (Michigan DEQ, 1994).  Upon completion of the initial excavation phase, a 30-foot linear 

sample grid will be established along the centerline of the on-base drainage channels.  As discussed in 

Appendix A, the grid interval is established at 30 feet; however, the on-base drainage channels have a 

maximum width of 30 feet and in most cases are narrower than 30 feet.  Consequently, a linear grid 

system along the centerline of the drainage channel is proposed, which will ensure that depositional 

areas will be sampled in lieu of the top portions of the drainage channels’ sideslopes. 

 

A random number generator will be used to choose 25 percent of the grid nodes for sampling.  To ensure 

that the sampling points are spatially distributed throughout the excavation area, one of every four grid 

nodes will be randomly selected for sampling (i.e., if the grid nodes were sequentially numbered, one 

sample would be randomly selected from grid nodes 1 through 4, one randomly selected from grid nodes 

5 through 8, etc.).  Sample locations will be determined after the first phase of excavation activities so as 

not to bias the excavation.  Based on the existing delineated extent of contamination (consisting of 

drainage channels within and outside the boundaries of Site 8A), it is estimated that 118 sediment 

locations will be sampled within the on-base drainage channels.1  One sediment sample will also be 

collected for dioxin analysis on the downgradient (western) side of the SRT near Outfall 3.  This sample 

will be collected to verify the effectiveness of the SRT. 

 

As established in the FFS (TtNUS, 2003a), the PRG for the on-base drainage channels is the MDEQ 

Tier 1 soil/sediment TRG concentration of 38.2 ng/kg for restricted use.  To achieve the remedial 

objective for the on-base drainage channel sediments, the 95 percent UCL of the mean TEQ 

concentration of the sample results must be equal to or less than 38.2 ng/kg.  Statistical analysis of data 

will be performed in accordance with the Michigan DEQ guidance (see Appendix A).  

 

                                                      
1 Approximately 14,125 linear feet of on-base drainage channels will be excavated.  (14,125 ft)*(1 grid 

node/30 feet)*(25%) = 118 sample locations 
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If the 95 percent UCL of the mean TEQ concentration is greater than the PRG (38.2 ng/kg), “hot spot” 

excavations will be performed until the PRG is achieved.  As discussed during the January 13 and 14 

meeting of the NCBC Tier I Partnering Team, a 30-foot radius and/or topographic indicators will be used 

to establish the “hot spot” removal area.  From these “hot-spot” areas, a minimum of 6 inches of sediment 

will be excavated.  Afterwards, field personnel will collect three samples from each “hot spot” area for 

dioxin analysis.  The average result of the new samples collected within a “hot spot” will replace the 

original result in the UCL calculation.  “Hot spot” excavations will continue until the 95 percent UCL 

concentration is less than 38.2 ng/kg.  Also, dioxin point concentrations greater than 100 ng/kg will not be 

allowed to remain in the sediment. 

 

3.2.3 Site 8 Groundwater  

As discussed in Section 3.1, the excavated sediment from the on-base drainage channels and off-base 

AOC and the soil ash currently residing at Site 8A will be blended, stabilized, and consolidated/landfilled 

at Site 8A.  A protective cap will then be placed over the stabilized material.  To ensure that dioxin 

contained within the stabilized media is not leaching to the groundwater at levels greater than the PRG 

established in the FFS [the USEPA Maximum Contaminant Level (MCL) and MDEQ groundwater TRG of 

30 pg/L], four existing permanent groundwater monitoring wells screened in the surficial aquifer 

(GPT-08-05, GPT-08-06, GPT-08-09, and GPT-08-12) will be sampled for dioxins.  The locations of these 

existing monitoring wells are shown on Figure 3-1.   

 

3.2.4 Off-base AOC Groundwater 

Upon completion of sediment removal activities in the off-base AOC, four temporary groundwater 

monitoring wells will be installed in the surficial aquifer of this area.  The temporary wells will be installed 

using direct push technology (DPT) and sampled to verify that dioxin concentrations in the groundwater 

do not exceed the PRG established in the FFS (the USEPA MCL and MDEQ groundwater TRG of 

30 pg/L).  The temporary wells will be installed at the edge of the haul road used to access the off-base 

AOC.   

 

Due to the highly organophilic nature of dioxins, it is anticipated that after the source of dioxin 

contamination is removed from the off-base AOC, little or no impact to off-site groundwater will remain.  If 

groundwater dioxin concentrations are less than the PRG, no further action will be proposed for off-base 

groundwater.  If dioxin groundwater concentrations are found to be greater than the dioxin PRG, a 

groundwater sampling program will be proposed to assess concentration trends.   

 

060304/P 3-4 CTO 0272 



  REVISION 0 
  DECEMBER 2004 
 

060304/P 3-5 CTO 0272 

3.2.5 Materials Handling Pad Subgrade  

As discussed in Section 3.1, a bermed and lined materials handling pad may be constructed on Site 8B 

and used during the mixing/stabilizing portion of the RA.  If constructed, the pad would be removed upon 

completion of the mixing/stabilizing activities, and the soil (subgrade) below the pad would be sampled to 

verify that dioxin concentrations in remaining soils are less than the MDEQ soil/sediment TRG for 

restricted use (38.2 ng/kg).  Ten samples are proposed within the location chosen for use as a materials 

handling pad. 

 

If the 95 percent UCL of the mean TEQ concentration of the soil samples were to be equal to or less than 

38.2 ng/kg, no further action would be taken.  If the 95 percent UCL of the mean TEQ concentration were 

to be greater than 38.2 ng/kg, “hot spot” excavations would be performed until the PRG is achieved.  “Hot 

spot” areas would be delineated using the closest clean sample.  A minimum of 6 inches of soil would be 

excavated from these “hot-spot” areas.  Afterwards, field personnel would collect three samples from 

each “hot spot” area for dioxin analysis.  The average result of the new samples collected within a “hot 

spot” would replace the original result in the 95 percent UCL calculation. 
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4.0  FIELD PROCEDURES 

Section 4.0 provides a detailed description of the field procedures to be performed to implement the 

sampling approach described in Section 3.0.  All field personnel will follow the health and safety 

procedures outlined in the HASP included as Appendix B. 

 

4.1 MOBILIZATION 

Field mobilization activities will include travel and on-site preparatory activities.  These activities will 

include the marking of sample locations; the receiving, storage and testing of field equipment; and the 

initiation of the field data management system. 

 

4.2 FIELD DOCUMENTATION 

Field Logbooks 

Dedicated field logbooks will be used to record pertinent field activities.  The project manager’s name, the 

field operation leader’s (FOL)’s name, the project name and location, and the project number will be 

recorded on the inside of the front cover of all logbooks.  Entries will be recorded with waterproof, non-

erasable ink.  Each page of the logbook will be numbered and dated.  All entries must be legible and 

contain accurate and complete information about an individual’s project activities.  At the end of all entries 

for a particular day, or a particular event if appropriate, the investigator will draw a diagonal line across 

the page below the last entry and initial indicating the conclusion of entries.  All entries will be objective, 

factual, and free of personal feelings or other inappropriate language.  Corrections will be made by 

drawing a single line through the error and entering the correct data.  All corrections will be initialed and 

dated.   

 

Sample labels 

Sample labels will be completed with waterproof, non-erasable ink and will contain the following 

information: 

 

• Project number 

• Sample ID 

• Date and time of sample collection 

• Designation of sample as grab or composite 

• Sample type (soil, groundwater, etc.) 

• The signature of the sampler(s) 
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• Indication as to whether the sample is preserved or unpreserved 

• Analyses to be performed 

 

After information is recorded on the label, the label will be placed on the appropriate sample container 

and covered with clear packing tape to help protect the label. 

 

Location/Sample Nomenclatures 

Each sample will be assigned a unique identification number consisting of a five-segment, alphanumeric 

code that identifies the following: 

 

Site Location – Medium – VS1 – Sample Number – Sample Round 

 

Table 4-1 presents a detailed description of the sample nomenclature to be used for VSAP activities.   

 

4.3 UTILITY CLEARANCE 

Mississippi One-Call or base personnel will conduct utility clearance at all required locations.  All intrusive 

sample locations will be cleared by reviewing existing records and using magnetic location devices.  After 

clearance, each location will be clearly marked (i.e., wooden stake, pin flag, etc) indicating that the 

location has been cleared for underground utilities.  The FOL will accompany the base utility clearance 

personnel to the site to review any restrictions to DPT activities. 

 

4.4 SOIL AND SEDIMENT SAMPLING 

As discussed in Section 3.0, sediment samples will be collected within the on-base drainage channels 

and the off-base AOC, and surface soil samples will be collected from the subgrade of the Site 8B 

materials handling pad.  Within each drainage channel, sediment samples will be collected from 

downstream to upstream to prevent disturbance and possible cross-contamination of downstream 

sediments.  Sediment samples will be identified by a licensed surveyor prior to sampling.  Approximate 

locations for the Site 8B soil samples will be used.  All sample locations will be marked using pin flags or 

survey stakes wrapped with fluorescent ribbon.  At each location, one grab sample will be collected from 

a depth of 0 to 12 inches below ground surface (bgs) using a stainless steel spoon.  Next, the collected 

material will be mixed in a stainless steel bowl.  To ensure adequate mixing, the material will be stirred in 

a circular fashion, reversing direction, and occasionally turning the material over.  Once thoroughly mixed, 

the sample will be placed into the appropriate sample containers, which will then be labeled, placed in a 

                                                      
1 Designates a verification sample 
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sealed plastic bag, and placed in a cooler on ice.  A description of the physical appearance of each 

sample and sampling location will be recorded on a sample log sheet (provided in Appendix A).   

 

4.5 DIRECT PUSH SAMPLING 

After sediment clean-up goals in the off-base AOC have been achieved, four DPT borings will be installed 

within the off-site AOC to a total depth of 15 feet bgs for the collection of groundwater samples.  The 

approximate locations are shown on Figure 2-4.   

 

Groundwater samples will be collected at each direct push location.  After the drill rods have been pushed 

to the desired depth, just below the water table, a screen will be exposed allowing groundwater to flow 

into the rods.  A length of Teflon® tubing with a stainless steel check valve inserted into the end will be 

lowered into the drill rods to approximately the midpoint of the screened interval.  The sampler will then 

move the tubing with a rapid up and down motion forcing water up the tubing and to the surface.  Prior to 

the collection of the groundwater samples, an attempt will be made to ensure that fresh formation water is 

present in the drill rods.  This will be accomplished by removing a volume of water sufficient to stabilize 

the following water quality parameters: pH, specific conductance, temperature, and turbidity.  After these 

parameters have stabilized, as described in Section 4.6, the sample will be collected.   

 

4.6 MONITORING WELL SAMPLING 

The following section discusses the sampling of four existing permanent monitoring wells located around 

the perimeter of Site 8.  Figure 3-1 presents the locations for the monitoring wells.   

 

A total of four permanent and four temporary shallow monitoring wells will be sampled.  Prior to sampling, 

the wells will be purged of approximately three to five well volumes.  The well volume (volume of water 

within the well) will be calculated prior to initiating the purge.  This will be done by determining the inside 

diameter of the well and by measuring and recording the total depth of the well and the depth to water 

from the top of the well casing.  The water level is then subtracted from the total depth and this length is 

then multiplied by the appropriate factor from Table 4-2 to obtain the amount of water, in gallons, within 

the well.  Additionally, water quality parameters will be measured at the initiation of purging, and at a 

minimum, after the removal of each well volume.  More frequent measurements may be necessary to 

confirm stabilization.  Purging will continue until at least three well volumes have been removed and the 

water quality parameters (pH, specific conductance, and temperature) have stabilized and turbidity has 

either stabilized or is less than 10 Nephelometric Turbidity Units (NTUs).  Stabilization occurs when the 

pH measurements remain constant within 0.1 standard units (SUs), specific conductance varies by no 

more than 10 percent, and the temperature remains constant for three consecutive readings (USEPA, 
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2001).  If after removing five well volumes from the well, the parameters have still not stabilized, it will be 

the discretion of the FOL whether to sample or to continue purging.   

 

Sampling will be conducted as soon as possible after the purging process.  Groundwater samples will be 

collected using a peristaltic pump and Teflon® tubing, and the collected groundwater will be placed into 

the appropriate sample containers.  The sample containers will then be labeled, placed in a sealed plastic 

bag, and placed in a cooler on ice.  Each sample will be collected using new tubing to prevent the 

possibility of cross contamination.   

 

4.7 DECONTAMINATION PROCEDURES 

All sampling and drilling equipment must be cleaned prior to use and after each subsequent use.  A 

decontamination pad will be constructed in the off-base AOC for use in decontaminating downhole drilling 

equipment.  The area should be relatively level and free of known surface contamination.  The pad will be 

bermed and lined to minimize leakage.  Racks used to hold equipment during cleaning will be high 

enough to prevent the equipment from being splashed.  After cleaning, equipment will only be handled by 

personnel wearing clean gloves to prevent recontamination.  The following is a description of the 

materials to be used in the decontamination process and the decontamination procedures to be used for 

the specific types of equipment (USEPA, 2001). 

 

Specifications for Cleaning Materials: 

• Soap - standard phosphate-free laboratory detergent (e.g. Liquinox). 

• Solvent - pesticide grade isoproponal. 

• Tap water - from any municipal water system. 

• Analyte Free Water - deionized (DI) water that should contain no detectable heavy metals or other 

inorganic analytes. 

 

Procedures: 

Sampling equipment: 

1. Clean with tap water and soap, being sure to remove particulate matter and surface films, using a 

brush if necessary.   

2. Rinse thoroughly with tap water. 

3. Rinse thoroughly with DI water. 

4. Rinse thoroughly with solvent.  PVC or plastic items should not be solvent rinsed. 
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5. Rinse thoroughly with DI water. 

6. Remove from the decontamination area and cover with clean plastic.  If equipment is to be stored 

overnight, it will be wrapped in aluminum foil and covered with clean unused plastic. 

 

Water Level Meter: 

1. Clean with tap water and soap.  

2. Rinse thoroughly with tap water. 

3. Rinse thoroughly with DI water. 

 

Redi-Flo2® Pump: 

CAUTION - the pump should be unplugged prior to cleaning. 
 

1. Scrub the exterior of the pump, the electrical cord, and the garden hose with a brush, soap, and 

tap water.  Do not wet the electrical plug. 

2. Rinse thoroughly with tap water. 

3. Rinse thoroughly with DI water. 

4. Place the equipment in a clean plastic bag. 

 

The check valve will be cleaned as follows: 

 

1. Disassemble the check valve assembly. 

2. Scrub all components with a brush, soap, and tap water. 

3. Rinse thoroughly with DI water. 

4. Reassemble. 

 

Downhole Drilling Equipment: 

1. Steam clean with soap and high-pressure hot water.  If necessary, a brush will be used to remove 

particulate matter not removed by steam cleaning. 

2. Rinse thoroughly with tap water. 

3. Remove from the decontamination pad and cover with clean, unused plastic.  If the equipment 

will be stored overnight, the plastic will be secured to ensure that it stays in place. 

 

4.8 LAND SURVEYING 

The horizontal location and the top of casing elevation of each permanent monitoring well and DPT well 

will be surveyed by a TtNUS-subcontracted, State-licensed land surveyor.  The horizontal location and 
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ground surface elevation of all sample locations will also be surveyed.  All locations will be referenced to 

site features such as building corners, roads, etc.  It is assumed that sufficient survey control is present 

within 1 mile of the site. 

 

4.9 INVESTIGATION-DERIVED WASTE MANAGEMENT 

Investigation-derived waste (IDW) management includes labeling, record keeping, and staging of 

materials.  All drums will be labeled with the following information: 

 

• Source of material (i.e. boring/well ID, decontamination pad, etc.) 

• Matrix (i.e. soil, groundwater, decontamination water, etc.) 

• Date generated (mmddyy) 

• Contractor name and contact phone number 

 

PPE will be double bagged and placed in facility dumpsters.  NCBC Gulfport will be responsible for 

disposal costs and manifests associated with the disposal of all IDW. 

 

4.10 DEMOBILIZATION 

Demobilization will occur at the conclusion of field activities.  Activities that will occur during this phase 

include the return of all rental field equipment, the verification of proper IDW documentation and staging 

by the FOL, and the securing of the site. 

 



TABLE 4-1 
 

SAMPLE NOMENCLATURE 
VERIFICATION SAMPLING AND ANALYSIS PLAN FOR SITE 8  

NAVAL CONSTRUCTION BATTALION CENTER GULFPORT, MISSISSIPPI 
 

 
Area Sample Identification Numbers/Notes 

Off-base AOC 
sediment(1) 

08-SD-VS-119-01 through 08-SD-VS-268-01   
 
Previous verification samples collected in the off-base AOC were numbered 101 
to 118 (TtNUS, 2002 and 2003b). 
 
Approximately 150 sediment locations are estimated to be sampled for the off-
base AOC.  This estimate will be confirmed after the sampling grid has been 
established in the off-base AOC. 

On-base drainage 
channels  
sediment(1) 

08-SD-VS-501-01 through 08-SD-VS-618-01  

Off-base AOC 
groundwater(2) 

08-GW-VS-001-01, 08-GW-VS-002-01, 08-GW-VS-003-01,  
08-GW-VS-004-01   

On-base groundwater 08-GW-VS-005-01, 08-GW-VS-006-01, 08-GW-VS-009-01,  
08-GW-VS-012-01.   

Materials Handling 
Pad Subgrade(1)(2) 

08B-SS-VS-001-01 to 08B-SS-VS-010-01.   

 

1. Denotes the sediment or soil samples to be collected during the first phase of excavation.  If “hot 
spot” excavations are conducted, the original sample location from the “hot spot” would be resampled 
after the excavation.  For instance, if sample location 08-SD-VS-001-01 were to be resampled, the 
corresponding sample ID would be 08-SD-VS-001-02. 

2. Denotes sample identification number for the first round of sampling.  For subsequent groundwater 
sampling rounds, the last two digits of the sample identification number would be -02, -03, etc. 

 
08: Areas impacted by previous HO storage at Site 8. 
8B: Site 8B Material Handling Pad subgrade sample. 
GW: Groundwater sample. 
SD: Sediment sample. 
SS: Surface soil sample. 
VS: Verification sample. 
 



TABLE 4-2 
 

WELL CASING DIAMETER VERSUS VOLUME 
NAVAL CONSTRUCTION BATTALION CENTER GULFPORT, MISSISSIPPI 

 
Well Casing Inside Diameter 

(inches) 
Gallons/Foot of Water 

1 0.041 
2 0.163 
4 0.653 
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5.0  LABORATORY ANALYSES 

This section identifies the number of samples to be collected per sampling method per matrix and the 

total number of samples per analysis, including QA/QC samples.   

 

All soil and sediment samples collected as part of VSAP activities will be analyzed for dioxins using 

USEPA SW-846 Method 4025m.  All groundwater samples will be analyzed for dioxins using USEPA 

SW-846 Method 8290.  Ten percent of the samples locations that undergo Method 4025m analysis will 

also be sampled and analyzed using Method 8290 for confirmation purposes.  TEQ concentrations of 

TCDD will be calculated for each sample in accordance with the Interim Report on Data Methods for 

Assessment of TCDD Risks (USEPA, 1989).   

 

QA/QC samples will be collected in the frequency described in the QAPP (see Appendix C) and as 

displayed in Table 5-1.  Sample container, preservation, and laboratory holding time requirements for 

sample collection are provided in Table 5-2. 
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TABLE 5-1 
 

SUMMARY OF REQUIRED SAMPLES 
NAVAL CONSTRUCTION BATTALION CENTER GULFPORT, MISSISSIPPI 

 
Location Media Sample 

Locations
Field 

Duplicates(1) 
Rinsates

(2) 
MS/ 

MSD(3) 
Total 

Samples to be analyzed using Method 4225m analysis 
Off-base AOC Sediment(4)(5) 150 15 5 8 178 
On-base drainage 
channels 

Sediment(4)(5) 118 12 5 6 141 

Materials Handling 
Pad 

Soil(4)(5) 10 1 1 1 13 

Samples to be analyzed using Method 8290 analysis 
Off-base AOC Sediment(4)(5)(6) 15 -- -- -- 15 
 Groundwater 4 1 1 1 7 
On-base drainage 
channels 

Sediment(4)(5)(6) 12 -- -- -- 12 

Site 8 Groundwater 4 1 1 1 7 
Materials Handling 
Pad 

Soil(4)(5)(6) 1 -- -- -- 1 

 
1.  One per 10 samples collected. 
2. One per day per matrix. 
3.  One per 20 samples collected per matrix. 
4. Samples to be collected during the first phase of excavation activities.  Additional sampling may be 

required if PRGs are not met after the first phase.  
5.  Sample number estimated.  This estimate will be confirmed after the sampling grid has been 

established in the off-base AOC. 
6.   Collected to verify and confirm soil and sediment results obtained using Method 4025m. 
 
MS/MSD = matrix spike/matrix spike duplicate. 
 

 



TABLE 5-2 
 

SAMPLE CONTAINER, PRESERVATION, AND LABORATORY HOLDING TIME REQUIREMENTS 
NAVAL CONSTRUCTION BATTALION CENTER GULFPORT, MISSISSIPPI 

 
Analysis (Method) Number of

Containers
Per Sample 

Container Type Preservation Holding Time 

SEDIMENT 
Dioxin 
(SW-846 4025) and 
(SW-846 8290) 

1 4-ounce clear 
wide mouth glass 
jar 

4ºC 30 days to extraction 
45 days to analysis 

GROUNDWATER 
Dioxin 
(SW-846 4025) 

1 1-Liter Amber 
bottle 

4ºC 30 days to extraction 
45 days to analysis 
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6.0  DATA MANAGEMENT 

This section will discuss the methods to be used to manage the data generated during verification 

sampling activities.  This includes the tracking of data in the field and data validation. 

 

6.1 ON-SITE DATA MANAGEMENT 

On-site data management involves the day-to-day recording of all sampling and field activities in the field.  

A project database will be initiated in the field to promote the proper collection, storage, and 

documentation of field activities.  The following data will be entered into the project database in the field: 

 

• Sample information (i.e. identification, sample matrix, sample depth, collection time, analyses, etc.). 

• Location information. 

• Chain of custody information. 

• Shipping data. 

• Field descriptions. 

• Photographic logs. 

 

The FOL and/or sample coordinator will be responsible for entering the data into the database in the field. 

 

6.2 DATA VALIDATION 

All dioxin data will be subjected to full data validation.  The data will be assessed using precision, 

accuracy, representativeness, completeness, and comparability (PARCC) parameters using the National 

Validation Functional Guidelines for Chlorinated Dioxin/Furan Data review (August 2002) and TtNUS 

Standard Operating Procedures. 
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